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(57) ABSTRACT

An 1mage forming apparatus which conveys a sheet to a nip
portion between an intermediate transier belt and a secondary
transier out-roller to record an 1image includes a sheet con-
veying device which conveys the sheet to the nip portion, a
CCD line sensor which detects a sheet size 1 a sheet width
direction perpendicular to a conveyance direction of the
sheet, and a transfer-side regulating device which 1s arranged
near the nip portion and regulates the width direction of the
conveyed sheet. The transfer-side regulating device can move
the nip portion to a position where the width direction of the
conveyed sheet 1s regulated based on a detection result
obtained by the CCD line sensor.

10 Claims, 16 Drawing Sheets
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FIG. 3A
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FIG. 5
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FIG. 9A
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FIG. 10A
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1
IMAGE FORMING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appara-
tus which conveys a sheet to an 1mage recording device to
record an 1mage and, more particularly, to an image forming,
apparatus which can suppress skew feeding of a sheet 1n
image transierring.

2. Description of the Related Art

In an electrophotographic image forming apparatus, aiter a
toner image 1s formed on an 1mage bearing member, a transier
portion brings a sheet into contact with the 1image bearing
member to electrically transfer the toner image onto the sheet.
At this time, a method using a transter roller which transters
the 1mage while bringing the sheet 1n stable contact with the
image bearing member and also stably conveys the sheet 1s
popularly used.

In a conventional electrophotographic 1mage forming
apparatus, in order to improve the printing accuracy of a toner
image on a sheet, the following configuration 1s employed.

A first conventional image forming apparatus 1s shown 1n
FIG. 8. This image forming apparatus 100 feeds a sheet P
supported on a sheet stacking portion 120 with a feed roller
124. The fed sheet P 1s fed to a stopped registration roller pair
123 through a conveyance roller pair 122. The distal end of
the sheet P 1s brought 1into contact with a registration roller
pair 123 and further pushed into the registration roller pair
123 to form a loop, and the skew of the distal end is corrected
to perform alignment (see FIGS. 9A and 9B). Thereafter, the
registration roller pair 123 is rotated to convey the sheet P to
the transfer portion. The transfer portion transiers the toner
image from a transier belt (an 1mage bearing member) 131
serving as an image bearing member while being conveyed by
both theregistration roller pair 123 and the transter roller 135.
The sheet P transterred onto the toner image 1s transferred 1s
conveyed to a fixing device 144 by the drive of the transfer
roller 135.

Therelore, the sheet P 1s subjected to a process of sheet
alignment correction by the registration roller pair 123, print-
ing accuracy such as a distal-end registration roller accuracy
and a perpendicularity are preferably obtained when the toner
image 1s transierred. As a reference in which such a configu-
ration 1s disclosed, Japanese Patent Application Laid-open
(JP-A) No. 1-53886 1s known.

Not only correction of the distal end of the sheet by the
registration roller pair 123 but also correction of a position in
a sheet width direction which 1s perpendicular to a sheet
conveyance direction can be made possible by arranging a
skew roller on the upstream side of the registration roller pair
123. Such an apparatus, as shown i FIGS. 10A to 10D, a
reference wall 223 1s arranged on a part of a sheet guide near
the skew roller 226 1n parallel to the conveyance direction of
the sheet. The skew roller 226 causes the sheet-side end to
extend from the reference wall 223 to convey sheet along the
reference wall 223 (see FIG. 10A) . Furthermore, a registra-
tion roller pair 227 which moves the sheet P to a conveyance
center 228 (reference position at a center 1n the sheet width
direction) reciprocally operates (reciprocal operation 1n the
vertical direction mm FIG. 10A). In this manner, the sheet
center 229 (center of the sheet 1n the sheet width direction) 1s
matched with the conveyance center 228 to convey the sheet
to the transier portion (see FIGS. 10A to 10D).

In the transfer portion, the sheet P 1s conveyed by both the
registration roller pair 227 and a transter roller 235, and a
toner 1mage 1s transierred from a 1image bearing member 231
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onto the sheet P (see FIG. 10C). The sheet P on which the
toner 1mage 1s transierred 1s conveyed to a fixing device 244
by the transter roller 235. At this time, 1n order to cause the
registration roller pair 227 to perform a reciprocal operation
for a next sheet P' immediately after the distal end of the sheet
P 1s held by the mip of the transfer portion, the registration
roller pair 227 performs a reciprocal operation which returns
the sheet P to an original standby position 1n a state 1n which
the nipping of the registration roller pair 227 1s released (see
FIG. 10D).

In this manner, the sheet P 1s subjected to a process of sheet
alignment correction to preferably obtain printing accuracy
such as a lateral registration (sheet width direction registra-
tion) accuracy and a perpendicularity when the toner image 1s
transierred. As a reference in which the configuration 1s dis-
closed, JP-A No. 11-189355.

However, the above conventional technique has the follow-
ing problem.

As described 1n JP-A No. 1-53889, in the image forming
apparatus which corrects sheet alignment to an 1image by the
registration roller pair 123, the sheet P 1s conveyed to the
transier portion. Therealter, aiter the sheet P 1s removed from
the nip of the registration roller pair 123, the sheet P must be
solely conveyed depending on the size of the sheet P.

In this case, when the outer diameter of the transter roller
135 1s notuniform, or when the degree of parallelization to the
registration roller pair 123 1s low, skew feeding occurs such
that the sheet P 1s skewed. When an image ratio of a toner
image to be transferred extremely deviates from a direction
perpendicular to the sheet conveyance direction, a friction
coellicient between the transfer belt 131 and the sheet P
deviates. More specifically, when the friction coefficient
decreases, a transier nip portion serving as a portion where
the toner 1mage ratio 1s high has a conveyance power lower
than a portion where the image ratio 1s low. In this manner, the
uniformity of the conveyance power skews the sheet con-
veyed by a single transfer roller. The skew feeding of the sheet
disadvantageously deteriorates an 1image position accuracy to
degrade 1mage quality.

Similarly, 1n the 1mage forming apparatus disclosed in
JP-A No. 11-189355, even though a lateral registration accu-
racy of the sheet P for a toner image 1s secured by the skew
roller 226 and the reference wall 223, the respective rollers of
the registration roller pair 227 are separated from each other.
For this reason, the sheet 1s conveyed by the single transfer
roller 1n a state 1n which the nip of the sheet P 1s released. For
this reason, the sheet 1s skewed.

In this manner, the image position accuracy 1s deteriorated
to cause deterioration of 1image quality. In addition, in the
image forming apparatus described in JP-A No. 11-189355,
since the registration roller pair 227 releases their nip before
the registration roller pair 227 passes through the rear end of
the sheet P, a distance of conveyance singularly performed by
a transier roller becomes long to further increase an amount of
skew feeding. Furthermore, in order to avoid this, a reciprocal
operation to a standby position may be performed atter the
rear end of the sheet P passes through the registration roller
pair 227. However, since a sheet conveyance interval of
operation time for returning the registration roller pair 227 to
the standby position must be assured, productivity 1s consid-
erably deteriorated.

SUMMARY OF THE INVENTION

The present mvention has been made in consideration of
the above points, and has as 1ts object to provide an 1mage
forming apparatus which prevents a sheet from being skewed
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in an 1mage recording device to make it possible to record an
image having high image quality.

The present invention to solve the above problem, in the
image forming apparatus which conveys a sheet to an image
recording device to record an 1image, has the following con-
figuration: a sheet conveying device which conveys a sheet to
the image recording device; a sheet width direction regulating,
device which 1s brought into contact with a side end of the
sheet on which an 1mage 1s formed by the image recording
device which regulates a width direction of the sheet while the
image 1s formed on the sheet; and a control unit which con-
trols the sheet width direction regulating device to move the
sheet width direction regulating device to a position where the
width direction of the sheet 1s regulated depending on a size of
the sheet on which an 1image 1s to be formed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view showing a schematic configura-
tion of an 1mage forming apparatus of an electrophotographic
type according to an embodiment of the present invention.

FIG. 2 1s a schematic diagram of the configuration of a
registration device according to the embodiment of the
present invention.

FIGS. 3A and 3B are schematic diagrams of the configu-
ration of a transfer-side regulating device according to the
embodiment of the present invention.

FI1G. 4 1s a diagram of the configuration of a control system
related to the transfer-side regulating device according to the
embodiment of the present invention.

FIG. 5 1s a flow chart of a positioning operation of transier-
side regulation according to the embodiment of the present
invention.

FIGS. 6A and 6B are schematic diagrams showing a posi-
tional relationship between a side regulating plate and a sheet
subjected to sheet alignment correction by the registration
device 1n the embodiment of the present invention.

FI1G. 7 1s a diagram for explaining an embodiment 1n which
a transier-side regulating device 1s arranged on an upstream
side of a transfer out-roller.

FIG. 8 15 a sectional view of a conventional image forming,
apparatus.

FIGS. 9A and 9B are diagrams for explaining sheet align-
ment correction performed by a conventional registration
roller patr.

FIGS. 10A to 10D are diagrams for explaining sheet align-
ment correction near a conventional skew tfeed roller.

L1

FERRED

DESCRIPTION OF THE PR
EMBODIMENT

An 1mage forming apparatus according to an embodiment
of the present mvention will be described below with refer-
ence to the accompanying drawings.

{Entire Configuration of Image Forming Apparatus }

An entire configuration of an image forming apparatus will
be described below with reference to FIG. 1. FIG. 1 1s a
diagram for explaining a section of a color image forming
apparatus.

Animage recording device 1s arranged on the upper portion
of an apparatus main body 1. A sheet 1s upwardly conveyed
from a feeding deck arranged at the lower portion of the
apparatus main body to transfer an 1image formed by an image
recording device by a transier portion, and the sheet 1s dis-
charged to a discharge portion.
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As the 1image recording device, four 1image forming sta-
tions are arranged in almost parallel to each other. In this
embodiment, a yellow station 90, a magenta station 96, a cyan
station 97, and a black station 98 are arranged in this order
starting from the left in FIG. 1. The stations form images with
corresponding color toners by an electrophotographic type,
respectively. The stations have the same configuration except
tor the colors of the toners. In this case, the configuration of
the yellow station 90 will be briefly described as an example.

A primary charger 99, a developing device 92, and a clean-
ing device 935 are arranged around a photosensitive drum 91.
A scanner unit 93 which irradiates a laser beam depending on
an 1mage signal 1s arranged above the photosensitive drum 91.

An endless intermediate transier belt 40 serving as an
image bearing member 1s arranged to be brought 1nto contact
with the photosensitive drum 91. The intermediate transier
belt 40 1s rotatably supported by a driving roller 42, a steering
roller 41 which controls deviation of the belt, and a secondary
transfer roller 43 which transfers a multiple-transierred
image onto a sheet. In this manner, a primary transier roller 435
1s arranged at a position opposing the photosensitive drum 91
to sandwich the intermediate transfer belt 40 between the
primary transier roller 45 and the photosensitive drum 91.

In image formation, the surface of the photosensitive drum
91 1s uniformly charged by the primary charger 99, and a laser
beam from the scanner unit 93 depending on an 1mage signal
1s 1rradiated on the surface of the photosensitive drum 91 to
form an electrostatic latent image. The latent image 1s devel-
oped with toner by the developing device 92 to obtain a
visible image.

The toner 1image 1s primarily transierred onto the interme-
diate transier belt 40 by applying a bias to the primary transfer
roller 45. The yellow, magenta, cyan, and black toners formed
by the 1mage forming stations are superimposed on the inter-
mediate transter belt 40 to transfer the 1image, so that a color
image 1s formed. The color image 1s secondarily transferred
on a sheet conveyed by the sheet conveying device by apply-
ing a bias to a secondary transier out-roller 44 1n a secondary
transier portion serving as an image recording device to
record the image. Toner remaining on the mtermediate trans-
ter belt 40 after the toner images are transferred onto the sheet
1s cleaned by a cleaning device 46.

The sheet P onto which the toner images are transierred in
the secondary transier portion 1s guided to a fixing device 50
by a conveyance belt 51. Heat and pressure are applied to the
sheet to {ix the toner 1mages to the sheet P, and the sheet P 1s
discharged to a discharge tray 61 by a discharge device 60. In
the 1mage forming apparatus according to the embodiment,
when 1mages are recorded on both the sides of a sheet, an
inverting device 70 which inverts the sheet having one side on
which an 1mage 1s recorded and a re-feeding device 80 which
conveys the mverted sheet to the secondary transfer portion
again.

{Sheet Conveying Device}

The configuration of the sheet conveying device to convey
a sheet to the secondary transier portion serving as the image
recording device.

A Teeding deck 10 1n which sheets P are stacked and stored
1s arranged on the lower portion of the apparatus main body 1
such that the feeding deck 10 can be inserted into or removed
from the lower portion. The feeding deck 10 1s constituted by
a conveyance belt 12 having a suction fan and a sheet face
detecting sensor. The sheet P sucked by the suction fan 1s sent
to the downstream side by the conveyance belt to feed the
sheet P. In this case, according to information from a sheet
face detecting sensor (not shown), an elevating operation of a
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lifter plate 11 1s continuously performed to control a sheet
face position without non-feeding and double feeding. Loos-

ing air which looses sheets 1n the sheet conveyance direction
and a sheet width direction perpendicular to the sheet con-
veyance direction to further prevent sheets from being doubly
ted. Thereaftter, a single sheet P 1s sent to a sheet conveying
device 20 constituted by a roller patr.

When a sheet stack 1s supported on the feeding deck 10
serving as a sheet stacking portion , a sheet width detecting
device which detects sizes 1n a sheet feeding direction and a
sheet width direction. More specifically, on the feeding deck
10, the sheet stack 1s fixed by a threshold plate at one end 1n
the conveyance direction and both side ends of 1n the sheet
width direction. A conveyance direction size detecting sensor
(not shown) and a conveyance perpendicular direction size
detecting sensor S1 which discriminate sheet sizes in the
sheet conveyance direction and the sheet width direction
depending on adjustment of an arrangement position of the
threshold plate are arranged. The sheet sizes of the sheet stack
stored 1n the feeding deck can be understood.

{Sheet Position Adjusting Device}

A sheet conveyed by the sheet conveying device 1s sub-
jected to a position adjustment process by a registration
device 30 serving as a sheet position adjusting device before
a sheet conveyed by the sheet conveying device reaches the
secondary transier portion.

In the configuration of the registration device 30, as shown
in FI1G. 2, the position of the sheet in the width direction and
the skew of the sheet are adjusted by a sheet correcting plate
31 which can be moved depending on the lateral width of a
sheet P to be conveyed and a skew feed roller 32 to bring the
sheet P 1nto contact with the sheet correcting plate 31. Fur-
thermore, a position of the sheet 1n the conveyance direction
1s adjusted by a registration roller pair 33 to adjust alignment
of the distal end of the sheet and the distal end of an image by
the number of rotations of the rollers.

In adjustment of sheet conveyance timing 1n the convey-
ance direction, based on information from a patch detecting
sensor 47 (see FIG. 1), a sheet feeding rate 1s determined.
Since an operation performed by the registration roller pair 33
and the skew feed roller 32 1s the same as the operation
explained by using FIGS. 10A to 10D, an overlapping expla-
nation will not be described.

As a drive system for the registration roller pair 33, a
registration roller drive motor M1 (shown 1n FIG. 4) which 1s
connected to the registration roller pair 33 through a coupling
(not shown) to rotationally drive the registration roller pair 33
1s used. In order to perform reciprocal operation of the regis-
tration roller pair 33, a registration roller reciprocal drive
motor M2 (shown in FIG. 4) which transmits drive from a
rack (not shown) and a pinion (not shown) 1s used. As drive
systems for the skew feed roller 32, a skew feed roller drive
motor (not shown) to rotationally drive the skew feed roller 32
and a skew roller attaching/detaching motor which performs
an attaching/detaching operation of the skew feed roller
through a cam (not shown).

A CCD line sensor S3 serving as a sheet width detecting
device to accurately detect the length of the sheet P 1n the
width direction at a position where sheet position adjustment
in the sheet width direction 1s performed by the skew feed
roller 32 1s arranged. The CCD line sensor S3 detects the
position of the other side end of a sheet, one side end of which
1s brought into contact with the sheet correcting plate 31, to
read a relative distance from the sheet correcting plate 31 by
estimation based on pixels of the CCD to detect a sheet width.
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For this reason, variable lengths of the sheets P in the width
direction can be accurately recognized one by one.

{Sheet Width Direction Regulating Device}

As described above, the sheet 1s conveyed to the secondary
transier portion such that a sheet center (the center of a sheet
in the sheet width direction) and a conveyance center are
aligned to each other by the sheet registration device 30. In
this case, the toner 1mages are transferred. At this time, a
transfer-side regulating device 2 serving as a sheet width
direction regulating device to regulate a width direction of the
sheet such that the sheet 1s fed without being skewed 1s
arranged even though the outer diameter of the secondary
transier out-roller 44 1s not uniformed. The transier-side regu-
lating device 2 1s arranged near the secondary transfer out-
roller 44 on the downstream side in the sheet conveyance
direction (to be referred to as a “downstream side” hereinat-
ter) (see FIG. 1). The transier-side regulating device 2, as
shown 1n FIG. 3, has two ball screws 3, nuts 4, and pulse
motors M3 and M4 which are coaxially arranged back and
forth, 1s integrated with a front-side plate Sa and a rear-side
plate 54, and 1s supported by two slide shafts 7. The ball
screws 3 are connected by a bearing 8 at the center of the ball
screws 3 and are designed to prevent forward and backward
rotating forces from acting on the ball screws 3.

Side regulating plates 9 (side regulating plate (front) 9a and
side regulating plate (rear) 96) with which a side end of a sheet
to be conveyed 1s brought into contact to regulate the position
of the sheet are attached to the nuts 4, respectively. The side
regulating plates 9 are designed to obtain moving force in the
slide shait direction from rotating force by the two slide shaits
7. At this time, a pitch of the ball screws 1s given by S (mm),
and the numbers of pulses per rotation of the side regulating
drive motors M3 and M4 constituted by the pulse motors are
given by N. In this case, the number of drive pulses n of the
side regulating drive motors when the side regulating plates 9
are moved by 1 (imm) are given by n=Nx(1/S5).

Home position sensors S4 and SS which detect home posi-
tions HP of the side regulating plates 9 are arranged on the
front-side plate 5a and the rear-side plate 3b, respectively.
The home positions of the side regulating plates are arranged
to be symmetrical positions at predetermined intervals with
reference to the conveyance center. Therefore, the moving
positions of the side regulating plates 9 are controlled based
on the numbers of pulses and the rotating directions of the
side regulating drive motors M3 and M4 by using the home
positions as start points. The transier-side regulating device 2
according to the embodiment 1s unitized. The transfer-side
regulating device 2 1s attached to the image forming apparatus
system such that the transfer-side regulating device 2 1s fitted
on the front- and rear-side plates of an intermediate transier
belt device with pins and coupled to the system by a fastening
member.

(Drive Control Unit of Transfer-Side Regulating Device)

The control unit which controls an operation of the trans-
ter-side regulating device 2 1s constructed as shown 1n FIG. 4.
More specifically, a control unit of the image forming appa-
ratus 1s constituted by an image forming control unit C1
which controls 1mage formation and a side regulating plate
control unit C2 serving as one of satellite control functions. In
the 1mage forming control unit C1, load elements are con-
trolled based on a sensor mput related to 1image formation. In
particular, 1n the embodiment, an operation mnput from an
operation panel (not shown) and signals from the conveyance
perpendicular direction size detecting sensor S1 and the reg-
istration sensor S2 in the feeding deck are input to drive and
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control the motors such as the registration roller drive motor
M1 and the registration roller reciprocal drive motor M2.

In the side regulating plate control umt C2, a signal from
the CCD line sensor S3 in the registration device 30 and
signals from the home position sensors S4 and S35 are input to
drive and control the side regulating drive motors M3 and M4.
The signals can be exchanged between the 1image forming
control umt C1 and the side regulating plate control unit C2.

In this case, an operation sequence related to a side regu-
lating plate positioning operation performed by the control
unit will be described below. FIG. 5 1s a schematic diagram
showing a flow chart of the side regulating plate positioning
operation, and FIG. 6 1s a schematic diagram showing a
positional relationship between the side regulating plate and
a sheet P.

A user sets the image forming apparatus. In this case, since
positioning 1s performed by a threshold plate which regulates
the width direction of a sheet stack supported on the feeding
deck 10, the conveyance perpendicular direction size detect-
ing sensor S1 detects a length L (mm) of the sheet stack 1n the
sheet width direction (S11). However, 1n this case, the value 1s
obtained as a size standard value L (mm) of the sheet at the
control unit. A user inputs a sheet size on an operation panel
(not shown) to make 1t possible to obtain the length of a sheet
L 1n the width direction.

First, the numbers of drive pulses nl of the side regulating,
drive motors M3 and M4 corresponding to a distance L1 by
which the side regulating plates 9a and 96 are moved from the
home position are calculated from the length L of the sheet
stack 1n the sheet width direction obtained by the feeding deck
10 (512). Atthis time, when a home position interval between
the front- and rear-side regulating plates 1s given by L2, an
amount of movement L1 1s given as (LL.2-L)/2. Therefore, the
numbers of drive pulses nl of the side regulating drive motors
M3 and M4 are given by n1=Nx{(L2-L)/2}/S.

The side regulating drive motors M3 and M4 are driven
(S13). When the numbers of motor pulses n reach the prede-
termined number of pulses nl, the side regulating drive
motors M3 and M4 are stopped and wait at the positions
(S14).

The sheet P 1s fed from the feeding deck 10 (S15) and
conveyed to registration device 30, and the distal end of the
sheet 1s detected by the registration sensor S2 (S16). In this
case, as described above, the sheet P conveyed by the regis-
tration device 30 1s brought into contact with the sheet cor-
recting plate 31 by the skew feed roller 32. In this state, an end
position of the back-side end of the sheet 1s read by the CCD
line sensor S3. In this manner, an accurate length L' 1n the
width direction of the sheet conveyed by the transier portion
1s detected (517) (see FIG. 2).

At this time the registration roller pair 33 conveys the sheet
by drive of the registration roller drive motor M1. An amount
of reciprocation in a reciprocating operation varies depending
on sheets, and the reciprocating operation 1s performed by the
registration roller reciprocal drive motorM2 to a position
where the side regulating plate (1ront) 9a and the front end of
the sheet are aligned. In this case, when the length of the sheet
in the width direction 1s equal to the length L' actually
detected, the reciprocating operation of the registration roller
pair 33 1s performed to align the sheet to the interval between
the side regulating plate (ifront) 9a and the side regulating
plate (rear) 95. However, 1n general, since the sheet length L
varies depending on sheets, fine adjustment of the sheet
length L' and the side regulating plate interval L 1s performed.

The fine adjustment 1s performed by adjusting the position
of the side regulating plate (rear) 94. Theretfore, the side
regulating plate interval L obtained by the conveyance per-
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pendicular direction size detecting sensor S1 of the feeding
deck 1s compared with the sheet length L' read by the CCD
line sensor S3. Based on the difference between the size
standard value L and the actually detected length L', 1t 1s
determined whether the pulse motor of the side regulating
drive motor (rear) M4 1s rotated forward (when L-L'>0) or

backward (when L-L'<0) (518). When an actual amount of
adjustment 1s grven by AL=|L-L"l, the number of fine adjust-
ment drive pulses n2 of the side regulating drive motors M4 1s

obtained by calculating n2=Nx(AL/S) (819).

The side regulating drive motor (rear) M4 1s rotated for-
ward or backward by the calculated number of fine adjust-
ment pulses n2 (S20) to adjust the position of the side regu-
lating plate (rear) 96 (S21). In this manner, the interval
between both the side regulating plates 9a and 95 1s equal to
the length of the sheet 1n the width direction.

The fine adjustment operation 1s performed before the dis-
tal end of the sheet reaches the transier roller. At this time, a
nip releasing operation of the registration roller pair 33 1s
performed after the sheet P 1s conveyed to a position where
side regulation 1s performed by the side regulating plates 9,
and a reciprocating operation 1s performed.

Subsequently, the side regulating plate (rear) 96 1s finely
adjusted. When the sheet P 1s transferred, 1t 1s determined by
the registration sensor S2 whether the next sheet 1s present or
not (S22). In this case, 1t 1s determined that the next sheet 1s
present, the same sequence 1s repeated. When the next sheet1s
absent, the side regulating drive motors M3 and M4 are
reversely rotated (S23) to retreat the side regulating plates 9a
and 96 to a position detected by the side regulating home
position sensors S4 and S5, thereby ending the operation
(S24).

In the embodiment, control for determining whether a side
regulating operation 1s necessary or not 1s also performed
depending on a type of a sheet. More specifically, when a type
of a sheet 1n use 1s input by a user through an operation panel
(not shown), or when a sheet type 1s detected by a material
detecting device which detects a sheet type (not shown), the
determination 1s performed. In this case, based on the rngidity
of the sheet (for example, information of a thickness), it 1s
determined whether the control operation 1s performed or not.
For example, when the rigidity of the sheet 1s poor, the rigidity
of the sheet 1s poor when skew feeding force (in this case,
force of the sheet 1n the width direction) 1s generated on the
transier portion, and the sheet 1s brought 1nto contact with the
side regulating plates 9 and then curved, or the sheet may be
bent or damaged. Therefore, a side regulating operation 1s
performed to a sheet having predetermined sheet rigidity or
higher.

The sheet on which an 1image 1s formed 1s regulated by the
side regulating plates 9 to release the nip of the registration
roller pair 33 1n 1mage formation. In this manner, even though
the sheet1s conveyed by only the secondary transier out-roller
44, the side end of the sheet 1n the sheet width 1s brought into
contact with the side regulating plates 9 and regulated, the
rotating operation of the sheet P to be conveyed 1s restricted to
convey the sheet P 1n only the conveyance direction. For this
reason, the sheet P 1s conveyed without being skewed.
Thereby accurate alignment between the sheet P and a toner
image 1s secured to make 1t possible to obtain preferable
image position accuracy, and a high-quality image can be
obtained.

When a toner 1mage 1s transierred onto a sheet, the image
ratio of the toner image 1s extremely deviated from the sheet
width direction. The sheet 1s not skewed by deviation of a
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friction coellicient between the intermediate transier belt 40
and the sheet P to make it possible to obtain preferable image
position accuracy.

Furthermore, even 1n a sheet position correcting device
constituted by the skew feed roller 32, the sheet correcting
plate 31, and the registration roller pair 33 which can perform
a reciprocating operation, releasing of the nip of the registra-
tion roller pair 33 and a reciprocating operation to a standby
position can be performed before the rear end of the sheet
passes through the registration roller pair 33. In this manner,
a conveyance interval between sheets can be shortened, and
productivity 1n the image forming apparatus can be easily
improved.

In addition, side regulation of a sheet can be accurately
performed by the transier portion depending on variations in
s1ze of sheets, preferable 1mage position accuracy which 1s
free from skew feeding can be obtained.

[

ANOTHER EMBODIMENT

In the above embodiment, the transier-side regulating
device 2 serving as a sheet width direction regulating device
1s arranged near the secondary transier out-roller 44 on the
downstream side thereof. However, as shown 1n FIG. 7, even
though a transfer-side regulating device 2 having the same
configuration as that of the transfer side regulating device 1s
arranged near the secondary transier out-roller 44 on the
downstream side thereof, the same effect as that in the
embodiment can be obtained.

In the above embodiment, the CCD line sensor S3 detects
the position of the other side end of a sheet, one side end of
which 1s brought into contact with the sheet correcting plate
31, to detect the width of a conveyed sheet, thereby control-
ling an 1nterval of the side regulating plates 9.

However when the sheet stack 1s supported on the feeding
deck 10, a sheet width detecting device detects a sheet width
by detecting an interval between threshold plates regulated
both ends thereot in the sheet stack width direction and may
be configured to control the mterval between the side regu-
lating plates 9 based on the detection result. In this manner,
although size adjustment of the sheets 1s not performed every
sheet, an 1mage forming rate can be increased because the
side regulating plates 9 are easily performed.

Even 1n a configuration except for the configuration which
detects the width of a sheet stack supported on the feeding
deck 10, a sheet width 1s detected based on sheet size infor-
mation input from the operation panel. On the basis of the
result, the interval between the side regulating plates 9 may be
controlled. In this manner, an effect which 1s almost the same
as that obtained when a sheet size on the feeding deck 10 1s
detected can be obtained. In this case, the sheet detecting
configuration can be further simplified.

This application claims the benefit of priority from the
prior Japanese Patent Application No. 2005-022721 filed on

Jan. 31, 20035 the entire contents of which are incorporated by
reference herein.

What 1s claimed 1s:

1. An 1image forming apparatus which has image recording
device to record an 1mage to a sheet, comprising:

a sheet conveying device which conveys a sheet to the
image recording device;

a sheet regulating device which has a pair of side regulating,
plates, and the side regulating plates are brought into
contact by a driving device with both side ends of a sheet
on which an 1image 1s formed by the 1mage recording
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device and regulates a position of the sheet in a width-
wise direction while the 1mage 1s formed on the sheet;
and
a control unit which controls the driving device to move the
side regulating plates to positions where the position of
the sheet 1n the widthwise direction 1s regulated depend-
ing on the size of the sheet on which an 1image 1s to be
formed.
2. The image forming apparatus according to claim 1,
turther comprising
a sheet width detecting device to detect the size of a sheet
in the sheet width direction perpendicular to a convey-
ance direction of the sheet by the sheet conveying
device, and wherein the control unit controls the driving,
device to move the side regulating plates based on detec-
tion performed by the sheet width detecting device.
3. The image forming apparatus according to claim 1,
wherein
the 1mage recording device has an 1mage bearing member
which bears a toner 1mage and a transfer roller which
brings a sheet into contact with the 1mage bearing mem-
ber and conveys the sheet, and
the sheet regulating device 1s arranged on an upstream side
or a downstream side 1n a sheet conveyance direction.
4. The image forming apparatus according to claim 1,
wherein
a registration device which corrects the position of a sheet
to be conveyed 1s arranged on the upstream side of the
image recording device 1n a sheet conveyance direction,
the registration device has a sheet correcting plate and a
skew feed roller to bring the sheet into contact with the
sheet correcting plate 1in order to correct skew feeding of
the sheet, a registration roller pair which can be recip-
rocated 1s arranged to correct the position of the sheet,
and the sheet 1s moved by the reciprocating operation of
the registration roller pair such that the sheet 1s aligned to
a regulated position of the sheet width direction regulat-
ing device.
5. The image forming apparatus according to claim 4,
wherein
a mip of the registration roller pair 1s released by a nip
releasing device when the sheet conveyed by the image
recording device 1s regulated by the sheet regulating
device.
6. The image forming apparatus according to claim 2,
wherein
the pair of side regulating plates can be separated from each
other and contacted to each other, the control unit sets an
interval between the side regulating plates based on a
size standard value of a conveyed sheet in the width
direction, and, depending on information obtained by
detecting an actual size of the conveyed sheet 1n the
width direction by the sheet width detecting device, the
s1ze regulating plates are moved by a difference between
the size standard value and the actual size.
7. The 1mage forming apparatus according to claim 2,
wherein
the sheet width detecting device detects a position of the
side end of a sheet conveyed by the sheet conveying
device 1n the width direction to detect a size 1n the sheet
width direction.
8. The image forming apparatus according to claim 2,
wherein
the sheet width detecting device detects the size of a sheet
in the sheet width direction, the sheet being supported on
a sheet stacking portion to supported a sheet on which an
image 1s to be formed.
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9. The 1image forming apparatus according to claim 2,
wherein

the sheet width detecting device detects the size 1n the sheet

width direction based on information mput from an
operation panel.

10. The image forming apparatus according to claim 2,
wherein

the control unit determines whether a regulating operation
in a sheet width direction i1s performed by the sheet

12

regulating device based on information of sheet rigidity,
and the control unit causes the sheet regulating device to
perform a regulating operation to a sheet having sheet
rigidity which 1s not less than predetermined sheet rigid-

ty.
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